Effect of red wine polyphenols on vascular smooth muscle cell function--molecular mechanism of the 'French paradox'.
Red wine polyphenols (RWP) have been shown to have an anti-atherogenic activity mainly through anti-oxidative effects on low-density lipoprotein (LDL) oxidation. Though proliferation of vascular smooth muscle cells (VSMC) is critical to atherosclerosis formation, the effect of RWP on VSMC proliferation has not been elucidated. In this study, we investigated whether RWP, which extracted from red wine using column chromatography, could affect the 10% serum-stimulated VSMC proliferation. Treatment with RWP showed a potent inhibitory effect on the proliferation and DNA syntheses is in cultured rat VSMC. In contrast, the inhibitory effect of RWP on the proliferation of bovine vascular endothelial cells (EC) was only observed at much higher doses. Moreover, RWP significantly inhibited the proliferation and DNA synthesis of human VSMC but no human vascular EC in a dose-dependent manner. To elucidate the molecular mechanisms of these anti-proliferative effects of RWP on VSMC, but not on vascular EC, we investigated the effects of RWP on the cell cycle regulation. RWP downregulated the expression and promoter activity of cyclin A gene, one of cell cycle regulators. In addition, RWP inhibited the binding of nuclear proteins to the activating transcription factor (ATF) site in the cyclin A promoter, and downregulated the expression of transcription factors, cyclic AMP-responsive element binding protein (CREB) and ATF-1. In conclusion, these results demonstrate one possible finding that the anti-proliferative effect of RWP on VSMC may be associated with the downregulation of cyclin A gene expression through the inhibition of transcription factor expression.